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(54) METHOD FOR DECIDING MOVING SEQUENCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently obtain the optimum solution in accordance with the 
duration of required computation time by adopting the principle finally presenting the optimum 
solution in the alternation of generations in which such a series of operations as the local and 
regional searching of a space at issue which is the principle of a genetic algorithm is 
repetitively performed, 

SOLUTION: When such an exposure sequence that each chip area is only passed once 
without overlapping is arbitrarily prepared by referring to a two-dimensional table storing the 
shortest moving time to each unit moving sequence, a gene representing an arbitrary possible 
basic solution can be generated. When preliminary tests are repeated by changing the 
population size, crossing rate, mutation rate by using the generated genes as an initial 
population, the optimum solution can be generated within about 10 seconds under such a 
condition that the population size, crossing rate, shifting mutation rate, and scanning-direction 
inverted mutation rate are respective set at the number of chips, 0.5, 0.2, and 0.2 and all LK 
operators are applied to all genes. 
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mutmt 



1 3l^»yH 
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ttraoiton nip Mmiisi 



(2) 



«§a¥ 1 0-3 0 3 1 2 6 



1 

mit. l^mnmrn. Lin&Kemighan CD«S. k-OP 

m$&m^&m\zmwi<r>^y^m^^m^r^iz}i^L, m. 20 

t f ^ ^ ®i > X ^ :5 . 
[»*«5] S5ieSSX»iffia;5t^©iv-^>7.coiK so 
«. ^J^Itilte. Lin&Kernighan k-OPT 

mm.<D:ktt^^tszti^'&ifr^m^m4iz^im<o 

tmm4\ztzmn^m'y-'ry7.(D'^-&-)im> 

if-^im.^m\ziin^&'S.-^\p\^mm.r^^Wi'y-'r> 
xo^yi^'jjmztii/^x. 

m?imi^(Dmmmmzn\^x. mtimMmm<Dwmmif- 



9 1 f^&m»:(Dmmmm<D v ^uMizmati 
fc 1 -DU±(^mmmmzfsism^^:^i^iz^^<r>mmi)^^ 

fr^w^^s \zKm<DT»W]iy—tr>x<D^^:^m> 
— >3>x- u-y— — n^tu 

m.-t^rztb\z. i^J^tmffi. Lin&Kernlghan 

B?fMJSr$n-5e5S:^S: Lin&Kernighan <75J»ffiXHk- 
O P T?£T-5fcS-r S d i:S:it#BSi-r 8 fCgeKCD 

-^^ t *#-r C <!: if 8 \ZtiWL<Dl»§h 

^f£ic«. ^J^ltiiiffi. Lin&Kernighan eolRJ£feb< 

[gijR^ 1 5 ] mMmmiz^^mi$>^i^^i,zii. 
ntitd.f^mimmzii\,-^xit. mBi&mAm^^^-r^i^ 

m^^i^x, iKrt'px-mh^MifSim^iiifjL. 
msimmmmt:^tsm^'^t>-^^&^m^n^m^iz 

n^mmmtl^X Lin&Kernighan <7?^teXttk-OP 

:t}t^ct^<wwit-ri>m^mi 4\z^no:>^m->—tr 
>x<o^^:fjm. 
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3 

mB^mmfi, Lin&Kernighan (om&h U < itk - 

mn^m 1 7 ] ^fkoimmmigi^mmr^mmmffii 

ie>\Z0kmSYmm, Ltn&Keroighan <om&h\^<1itk- 

mtmmimm'S:^tsm^-^t^i±^m.xm^m^m^iz 

n?£aiW«tLT Lin&Kernighan <D»feXttlc-OP 

T ^ if) -> — -5^ > X CO gfe :^ ri *3 1, i T , 

r^nLi!b(fi-^a)9&m<nt^m^nfi[i)m^^i:L^^oM.^X' 
skBk^rzttmmfjiT»9)i—^>7.<Dmt:Meb^tLtf>\zm 

[iii*j«2 0] f^m^^mmzm-r^mmzit. «iib 

ii6bnsc<i:^#ai<i:-r^i^*iil 8(ClS«E®:^aijv- 

«!i a r i) » Id V - > 7. r * s {c *5 1 i T , 



4 

s:m^o^^:^i6]*^ e, sjtr -send v—y >x 
2 2 izs£m<Di»m'>-^>:x.t:m-r^:K.^'r >msytm 

mmiZltt. mmimii^ Lin&Kernighan <Dmm^L< 

/\(Dmzmis.^ntc^yzfmmizmBiM^:^[i^izmi'y 

$75:«^Mfi?S:J?g^-r^Ci:&*#m<i:-r-5IS^«2 3 (C 
[0 0 0 1] 

^Sic;font s X axt"— vi-fe >-y— Xx- tcD:^ 

m<7)m^!&m^rcit-m<D^^mmzfif^o7.^-i^^Wi 
(Di^m^misii:mmitr^:^mzm-r^ %<nx$>^, 

[0 0 0 2] 

50 '><T(735"-yyMl|lc«rili;T7.T— ->'®»®j{CSf -Si^m 
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it. n(H (n>l) <r)^y:fmmt:m^^rcitm^T^ 
ytM^tr£^'yx./\±i,znm(D^-:/^mmAi$>^m^. 

fi\W:nmi}mt>^tVX%) nP2=n (n-l) 

nktm$immmm^\t.-M\z^^^. lo 
[0 0 0 3] nmco'S'vzfmm.^n^t^tzit.^ 

^TSdtttttgil^&W^J&^O-r^. #tc:n>l 3©« 

•7>pggi^©ja#i. II. Ill", :t'^^->'3>x- 

U-y--?^39 (1994) No. I:pp25-31, No. 2:pp91-96. No. 
3:pplS6-162) . $e.fC. X4^-\'>S7feS;^7^y/^— 

f^S 5 n ^ J: 5 ;S X i£ fx ^ 

[0 0 0 4] C<DJ;3/J:^ffiiv— y>Xc75Jg^(73ft(j:. 

^t)ii-<Dta: (^f^:^l6l©g*a!*tm/j:e. mn) tnfflOT 

f^-y^Ml^SrSTie -rsm^iJcDSS: (n !) 

■r^mfi\t:m.<-t^tcisb\Z. T'ie)i®^Lfct^^ro^#T 
Tf^Ttv—ir > XRff M»#Pb1*^^M (C;^£ -5 cfc ^ Tjc X /\ X 
T-->'*5J:Z/U5^i7;u;^7^--:;(Dgja/j:|Hili#rji|W->— y 

>xs-T'»^^L. mm<r>mm\zio^,^xm'(L^-^Ltz^ 
■&<n>^PF\zm'b\^ts.\,^^^\z\t. fitfie«is^EisjNf»ii)-> 

[0 0 0 5] 

[f!^*<«Stib<t -5 tr 5)ai]S] 

(gRSi 1 ) mmm.mitf'^^<r>m.mmt.t:.\tSLmm(r>T5.u 
m^m^mmmfiix'n^ t^^o mm. 

'^^\^X^^<i)^m\irht. -eSS3t;^Jt«Xx>y/'? 



<bf. ^\Zr\>\ 2\Zf£^t^%^\zmt:n^Zit1)iT 

\z'o\,^x<Dm.mm^r:L\-im.m^<o&m'^iijimt^\z^m 
[0 0 0 6] (sii@2) mmtSLmitfSim}z^'tt>M:fm 
W(%miixn^t^^owm. 

^ >g JtMX T- -y /•? - fC f-^S S J; 7S:^3£ffiS 

{je^s-rsd;?, *3j:rjc, ^^(^^yz^^mzii^^T, 

iifb-r « z. t t:m-i Lfi imitu ^ /j:^^. mm-rtut, 
^ -y •:fmm<Dmye<Dmf&<DSimit t x + r >;&i^«)«js 

^, nfl<D5^-yy^i^fC*5tt^X4^r> (^^) :^^<o 

X7^y/^--C«m=2) ©n*-C*-5Ci:3i^€>> OJu/\ 
XT^-v'o^lifit U'5^^';PX{i-lr>-y— Xt^-v^co 
^:^|fii<D) gP®iroP5;&«:#^bfc2 0<75X7^— i;©:^!* 
i>-'5^>X{C-^l.»T. iec:O^S«^OD«:Hn ! X m 

tex 4^ r >»3fe v-^r >x Jet? u» T©siia)g* fcttiia 

[0 0 0 7] (^Ii3) JL— tf7&«eic(Cf§^Lfcaiii*flS: 
(1tS5:ro) i»^o->3 -y h^i§Stc*5tt?.x+r >;err6j{c 

umm-h^^PL ibt\tzm^\z{i. mrnxm^^ti^ o \z. 

f'tb^^Oi^^Txmk.m^iy—tryxcnmiZ^i^mU 

m^mti-t^otitiiEm'^±m.i.x^^^if!b. dwj;^ 

SSdifitSliEUTl/inct^. LfcTlS-DTX^P-y-y hfS] 
fe. ^•<7)Siili^$:i^/!:-r3i<l$<J5cS)¥? W+A^ 
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CO 0 0 8] ^mm^rc[tmmm<D&um^ 

[0 0 0 9] 5^-yy^lS05S>fe>'-^r>;^cDSji»$:* 

etc. p(> l-4>tcit^^a)ft?^7iJiettntf, 
^^•ti-^;t^)ii#ra (ifyA«if*fi«) rtJcfT*3JSitn« 
[0 0 10] ^z.x\ :^^miito ji/\m^m^/t^^-r 

[0011] 

m.^<T)=j'y:fmmzti\.x, ■t^x(D^y^m!^^m^ 

^**[6jC0iifl^-&*:i-l+J 05fJii:*"C0gS)gS:f#o. ||:^nr 
7t«6W-5iroai^(73^fi?f SP^rBlTiJJSV^ i: o Si3*T@ 



8 

[0 0 12] *«?g-ctt, '^'XAtSfcia^!^^:)^ 
|S) (W[SB©*rfii*^e,s«;$nfcic»<o:3&rSj) 

mJ&Sfm)^ (NN^) , Lin&Kemtghan (om^ 
(S. Lin & B. W. Kernighan. An Effective Heuristic A 
Igorithn for the Traveling SalesmanProbien. Operat 
ions Research 21 (1973) pp498-516) Xtt (2 -OP 
Tj£^3 -OPT^£S:^^^) k-OPT^£ (. 
^ : MlHl-fe-;i'XV>pgS'S(7)«^I. II. III". :t 
/^U— >3>X- U-y— ^39 (1994) No. I:pp25-3l. N 
0. 2:pp9l-96. No. 3: pp 156- 162) tt^Oi^mmmmm^ 

mt:mBim^^\^-^ ti^xmoii^tsziizx. mmi^wj 
i^-'^>:^^^tb^rzisb<Dim<Dm'Pizid\,^xh'^iz-i- 

t>. mn$ntzEmmmz^m-r^mm<D^§:Uum-> 

- > X ^£5^46 -5 C i *i-C # ^ d t *i|#afc t T -5 ^id -> 
[0 0 13] $etC, ^/XAffifcSJ^It^ 

XAffi±0)1iftODf^tyy«S«(C«U. t^XO^yZfm. 

rsiro**^ »riSi;^^S;©JS•r-5^iiv-^r>x©Si^;^^fe 
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9 

UT. iSJ^itHfeXli Lin&Kernighan (Dm^Xiik- 

CO 0 1 4] *PI?B^«. jiffcWimS (jteWT^Urf 

Mi^S:Mil-r-5fcJi6<73fflaM*6ifiF'9)lSJ? (n ! ) t3j;l5 
&^<^)^gia«iKC*5(t^^l[;5ffSl (m) Offl*^*3-l± 

(mn) <o^mi^—tr>7,<r>'pit^i:-r'<xo)mmmm 

;i/:^ijXA«. mx.\t. -t^xoi^^^xm-r^Wif^t 

[0 0 15] 

mm] :^^mizm'>xii. iEeM7;u:i'jXA<oji^ 
mm<ommmn. (2) -awaaew^'^U'-^'wisf^ 

mm^m^t^^M^mmLx'^'^^itib. mmfnmfs\ 
<Di^<i>^zr&cfz&mmiftiiikmmi:i^mBi<^0Six^ 

[0 0 16] sfc. u^^i'ju (Sfctt-b>-y-) ^mM(r> 
fee^i6^ii'N«jSffl*«*. jfiewTJirfuxAcDia 

j;o:^^*«9co^3t mff^mmz^'^-^it^^t 



10 

(-t>-y-) {a!lro2t?«:gH)iX5^-i;w|RlS8S:#|gLfcg 

[0 0 17] ite^*«ie»-rs«ffi«. S3t* 

rz\tm^<DM^t-r^^'yzfmmmz]t^\:^ft&^x$>^ 

um*^&^m^\z\±. wR^n.<r>mzmm^mrz-^is.^^ 

[0 0 18] 

(5e?^ros^«swj^M] SAT. :^^m<Dnmm\z-D^mm 

«S]|KS5tSS©«tfife(0«ll»»® 1 tt; X=^^V>S! 
«Jtiilt. Kig>t^3^3t¥3R2 7S^e,UU— U>X8J; 

^i3.^mm%^j^ii\z^oSi:>sm<r>7s*}y h^<r>m.mn 
M^2 iff^<Du^i7ji'R<D^m/^^->mfimMe^9t^m 

1 3t:^LX'yji/\yf±izm^$tl^. ^miizLX 
tt. A r FX^v'TU— tf^KttK r FX^->Vl, — 

[0 0 19] jtasi A^e<osgw>ttt. mm^mm^^m 

2 (r J; 0 JtmSA^R^ # ^ iS^ S nx 7 5 -r T 

^>X3{cji-r^>. ^^-f 7-f u>x3©«m®ic«^ 
»©2^^^:Jt^g;><Jg^sn. c:n6.2j^i:jieis*»6®ssB^3t 
«. 3>7-'>-y— U'>X4(cioT«jt$n. m^<om. 
mfsno 5^mx-5m-x^<>\^ (oi$tmw^K)) nzm 

>T'>-tJ— w>X5fflj{ciBfi*nTus*«, ^cDiserou 
u— >x^ 8 f d'viag L T =t ^*ont 

[0 0 2 0] «»i^0 5fCf±. fi;5Jg<^X'J -y ht»t<0P3 

>XJ^8lCAI^|-r^. U W-L'>X3^8fipIBIj:?^7'r > 
XJ^XibO. 'amz^^O I' 7 itX'r—ifOiX^^y 

(^a) (Y*rfi)) ©♦s$:«^-rs2tt:©^« (ig 

7 A. 7 BJk,0CX^A'>:^(^lCSiefj:*[6j®i|@Sr 

+r>:;5(6ioi|ig**s^-r^3pj«7 A&t;f7 B«^n-€-'n 
!SlftS?6 AS.z/6 B(cJ;OJ!tiz:icx^=-r>:^r&]{c^«jX 

S50 5<C<i:OS5£^En*U5^i^;i'R±©X'J-y h<Jt©!!S 
W8gia2 irttctst^T. !Elc^Bft:^7-f >K7t<tOI9: 
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n 

[0 0 2 1] *fiRjOU'5^^jPR{iU'5^i7;i/X7^->'9± 

mm^2 iffiX'S.^'^m-:/y^>\^7iz^om^^ntz 

-5, fi^^^JS 1 3 WTtWifcilitTi 2 :;^C7c¥ffi(*g 
[0 0 2 2] r<D«^, U5^i7;|/;;?.5^->7 9«U'5^i7;i, 

:x7^-v'^i!iaci oizmm$tixi^^i7ji'R^7.=¥'r'> 

:J?f6] (+ Y:fr|6]XH-Y:4r[6]) JC^iEL. olf&t/^O 

1 1 {cJcOi&ias^a-s. U5^i7;p;^7^->'iKa(igBi OS 

^^«:ro»jf^^&$iJ1J?T-5£iliiJWJ^ 1 2T*-5. -5^. 

V\ 4tt, SJ^Jt^^l 3 053t«|fCSii[;^j:iSF^TC'XA 

WrofiSS^ii) S-ff -5 i fC 'i' X A VVSr ± Y ?J |6j iC^lE-r 
SXYX5^— V. S:0^Z;^(6jJC'i'XyNW®^gft«e)$:fT 
■5ZX-7^--:^^<i:0<^^$nTI/i^. ±f!iiJP5^ 1 2 «. 
•;7XA::^7^— S?ffiSfiai 5*^hLT';7XAX7^— 5^1 4 

[0 0 2 3] -eUT. ia2{C*TJ;'ptC. U^i7JUR± 

LT'>XAW±roS-?-y:/M*?E(c^Jt-r-5RKic«. 01 

1 fc*fLT-Y:;&i^n (x«+Y:&r&i) tc. u^i7)UR^ 

*/t. SiKJt^^ 1 3 <7)SJgfl&^ 
^/StUT, l^^^Jl'RCD^^tmmLX. X>Jyhm 
<Dmytmi^2 2iZiiLX + Y:^i^ (XH-Y;^rS]) tc. 

'yx./\w^t&my9{=0 • vr) -e^iEt--5. cmtcj: 
0. r>xAW±ro9^->:7' (X«v3 hifeuf^O 
s A Jc: i7 ;i/ R CD [Eiifs A 3^ - > ft 75^i^i)t:e^ $ n -5 . 
[0 0 2 4] *^5isesj-cti. la 1 wn/i/jy^o 4o 

nEI2cDBa?qjgi^2 1 cox+-\'>Ar6i<^— :5rox 

2 1 aB:(yt<tfi:^WX-;/ ^315 2 1 b >;5r[pjtcil 

0 5 A«iait'E)nTt^-5)fcJ6. nffiJiy^'f > K 7 
fcJ®€fTt). B3?B?a6je2 1 <OX4^-^>;^|6]0Di|ii«D-C«> 
0. nri(iy5-f> K7HHg?fJM4K2 1 co4ii*DJ;0$^< 

■r««^tcffiffl$iai. Etc. aflrrosjtB^jctt^flj® 

®2 1 (7)i|i«DtCig^$n. nfajy^-r > K 7*tegfflS 



y '^m 
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[0 0 2 5] $T. *0giSffyi?JlE2(r^-rj:^JC. u 
f - R Wig Jt?lf s T (c ffl $ tiitn 9 — yw$xzM^n 

5^-y:/^^C0(B^. C'XAWeo;*:^^^^. ^ 

^bsn. ^mm%\-2\t.=f-y:fw$.(i^n%'y-*T>7,^ 

^^■r-5S9(C;*^:U 1 7 75^^)-e0DU5^i7;l/R{c§lt*-5/t 

n-sustctt. ^i^fi.v=j-i; )\^R<T>nf^ffin9-yWi^. 

[0 0 2 6] ':7X/\W±(D^<y :/^iiEroT7'f ^> hfC 
OtiTli. TlIS^Wt7X/\7 7'f ^> hJ^tCjzfJ^^XA 

SE{cJ;0:**6-5C<i:75S-e#S (««A«!|#BaBa 6 1 - 4 4 
4 2 9 . 

«U^^;i/*jJ:o:9XAOS*lftfP»^»c. 3t:||jg 

[0 0 2 7] it-r, U'f^57;i.R{g!|03lftf^|c^$S3S# 

m.^m\zv=f-i;)\,R\-mm.mm-^no. ^t-if^tei/ 

X:t^A'>SI^<?5Mji&&a*<':7XAW®«*^eJ6*-5 

[0 0 2 8] mzvx. '&.mMWt^^<nv=^^)\'R<r)^ 

« ^« ^ ^ ;U R 03 ^lEigg V R*t^3£ L/ T > -5 W Pfl T 2 
ICS3t*<fTfcnS. ^C0», WraT3rtT-U5^i7;WR(7) 
^jiA^fft^n. U5^i7;UR7JWii:LAciaa©S«T4tC 
u^i7;i'R<DiS5;^[fi]'Nroiuig75^te*^. ^nicigg<S^ 

fflrp^TsEW^W. l^^^i'-ll/RWjSSVR/JJ^^UTt*^ 

[0 0 2 9] V=f-i>)\^R<Iil!mmSiT\SLXS-T\<n 
^i|£Ttt'i'X/NW(ffl-Ct>JUji*<fTt)n. U'5^i^;l'R<7)« 

•?x/^W(75i»:o5^•;/7^Ml^*i^*^7tcr)^IU 

)i^Rf)mMmmLu^->m-^iz\,t. u^^/jvRco^m 
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CO 0 3 0] «^-j'f^i$.<riUit'>~tr>X<7im.mit 
» 

CO 0 3 1] U^i^;l^XT— i'wflft (fore) 7j»6^ (ba 

ck) . t.tz.\m. (back) t^<bm (fore) , Srco^KiB* 

<^)«^W^aFi7;i-Xx-v®fl9 (fore) (bac 
k) , (back) A^eW (fore) ro^IljP#Fp1«. 

T X^rfSlfC^ift-r ^Btre^ i Y:5l6]C:»i(lTSI^ng<i: 
AWi'Sfc^^ EI4<7)J;-5lc;iS:-5. 
COO 32] ru5^i;;PijJ;r;Cr;7XACD£*l(jf^j (Ofla 

*3j;t^0 3-Ci>iWbfcJ:otc, i^xaxt^—x 1 4*«9t 

■5. ftit^^-vP^fflOflS^rd-^-feiy hitt, -i^XAJ^T^- 

i^l 4Ai-Y:;^[6]{c^»it- -5i:tfCi£:-S7ili^^ilSi5^ 

fi. ^ -y y^^OT^'L^TJ^ -y yMJlE<735fci^SI5*-eOTSg 
gt t x/\ X 5^- ->' 1 4 ^5 Y;^f&I (c^iii-r-S <*: ^ 
/j:f?jtSESI<i:?£^ty8g|IS^^*-r^<, mlii^-yyfflcD^ 
3!r:t7-fe-y htH, ^-y y^^WttJ-M^ &5^-y y«Si|£© 
5fe^SI?*TroSEilii:':7XAX7^->'l 4 Y:^l6)tc^ 
id-r ^ i: ^ (C'£>S/S f?lhSggl i: tJSggSSriSft-r ^. 
CO 0 3 3] «RJ^«. ^■n^'n<7)5^'y:7'«H^OX=¥A'> 

si^stcfci/^T. '::7XAXx->' 1 4co:^SfJfd:^u;^c^- 
?i' >• 9 w^jtici^^^ Y:;f7(6j(D^»i*<^^ Lrc 
iS&ir -^XAXx- v» 1 4 *t-P#(?ih-r S J; -5 ?a:->Xx 

•y h HfltllB U-^i7 Jl/X T— >• 9 rofiUiiWFBlT'j: ZJ^tcS^ 
mH. ^UT^^-yr^rotfis^STW^^trSSTroWral 
C;fel'>T"?XAX^r-xl 4*S»fi!ir«)ffiaii^t*. g? 

it • ^m^y:^mco'^:h-^y-ty bit, ^-j-f(D^-bM. 
75» <b al7t*§ 7 S -CCD WFb^ . ;i e c;^ ;i/x 7^- i:^ 9 

^ii^fjf'g.SBgSii^c^. 04(D^f^(D:t7ir-y h^5t# 
-r^t. flSii • mii?'-y:^ffl«Bii:^^7-tr-y 
3 8mmT-feO. Wi* • ?^ii^-y T'fflrom^^-^e-^-fe-y h 
tt&^^j3 Smiii/j:?). c<D«€ftt. %iW»Wy-Ty 
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C0 0 34lia5«, C7xA±<7>a5S«tw*tt*iB^A 

~ZT'IE$nfc2 eiHroS^^-yy^gtSW+'L^I^^ (X, 
Y-.mfiiMi) *3itJC&5^-yy«i^<7)X4^-\'>Sriiil(7)*iJ*fl 

(X::^lp]) X 3 Sunn (Y;&f6i) Sfc. g-^^-yT' 

10 m.W.P^-Z<n^.bmm\t.. X:&rfi]t2 Snm. Y:;^iJii(C 
3 3Biiii-e*-5, *feX^-t'>:*F{BllC«. ffir (fore) . * 
(back) yLMUmfiti^^ (any) <D=a3g*^. CKOJ; 

coo35igi6«. 05 t?«s$nfc€!:«c5^ -y yis 

n/h^cEPtt. X+Y>:)5l6]»C3>^Hl^rl6]<DMiKlA5*2.Ct 
^mf.t^. 5cHl7i«/it»<OttX+^>^r|6llcMiKl7JiJ4t,i 
(any) Ci:S:^i*-r^. ^^y^m^A. D. E&Z/J 
20 (±X=^-\'>:^|6i*^^ (back) tfi-pTVi^. CltlliX+ 
^ >^)t®F^tefi!:B*«fl9 (fore) *'>€>S&S^i:'5'XAW 

;5^oTU*^A^e-Cfe-5. -r^bt^^XAWOffS^i-fc'tt 
■rn/^c&SIC7*-*XL/TL*5(D-C. cnS:B6<*t 
J6{CX4^r>*fBl*!WISUTl'ii»©-rfe-&. 9^-y::^S« 
Q. V. WS:CXZ«x4^v>;&(fi]*^ft& (fore) T*^® 

!W*?Jia5'-y:^«B««>x+^>;^(S|OTiS6-p*^). S 

30 T (X=5 0. Y=5 0) fr*^J:-5IC'i/X/\X7^— v' 
1 4&J»mL. Sl7tO«§T«C^V»T{ig^7e^3g 1 3© 
3t«l**S*l.«EN (X=3 0. Y=3 0 0) {Cfe?>J:-5 
fCr?XAXx- v 1 4 Sr^^Sft-r^. 

CO 0 3 6] <^^(Dmmm->-'!r>7,iztir^mm 
tf^vii*^^.. x+-\'>ai5t4'«S3tv'— >->xjemii 

^7^4= 1J(^ 05 ^S)j -> - > X ^. iltklftFBl 

mia^id v—r >X IC^ lriT«)^ffilB»fSB*rB^€r#iLS. 
r?a:*)^. ffi«©5^"y7'S«S-tt«®X^i'>;^ffij-r« 
9tLl^t>-ofzm.^. (mf4:^I!)->-'ir>XB3J&*) A^e.. 
SiJCDft.#®^-y ygg^^rffi.ftWX^-t' >;?|6jTgJtUi& 

«e)5n#*, (mfi^inv'— :r>xii7,«) 

ffi:tCDm{4^ilj->-^r>X«li^c0ftH. 5^-y7' 
^^Ain ilT-* 0 ±Tro5^-y ym*S<75X + ^ >:^[^\zm 
mf)^»M^^X'h, 2nX2X (n-1) iiO (-m<D 
» 3t - -5^ > X <n CO -Jr X A X -5^ — 43 i u ^ ^ ; u 
50 Xx-v»<7)&IB7><tgJ6$nTlr»S«^-C&-DT'b. iS>!r 



(9) 
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IS 

2nX2X (n+1) SO) "e*^. ±l2H5ti^Pt^j5^ 

[0 0 3 7] 07 {Cl±. ilE^fftBtrBl^ST^-yjUTSS^ 

A {+) tt-irx/NiCD^-y :^««AJC:fel»T+ (forward) lo 

:3&|6l'^^^75t«ITLfc^S^^L. A (-) (±'i7X/\±ro 
^^•yT'mi^AtrijtiT- (backward) -)5^^1^1kii^mil \^ 

y^^B tC*3tiT (+) ;?7l^«^^755^7 Lfc^g*^ ?>5' 
•y T'SS^AJCtJI.iT (-) -}5'i^<n^^ii'^m'J bfcfiB* 
7?. ^7X^7.7^— :^ 1 4*»i!i$-«ar-5©C0. 159665#S 

[0 0 3 8] ;fS:*3. S7 0Dx-:^;u*ic^sns 'X' 
tt. fi-nig (««MS&&BRtJt^Sif^7faB) ra-e^iii** 20 

B {C43liT (+) :&(6]©^i£75^'l*7 UfcfigTS^e^^-y T'SB 
l^A(C*5triT(-) :^l6]CD^3ES:efijl6-r-5{4M'\We^ffll(i 

*fc. ^•y:/M«A-ett{-):*r6iro*3gL*^ 
«=$n;ivi/ii6. gjgA(+)'v8H(i-r*ifa^t)-«±tt-r'^ 

[0 0 3 9] $e»C. @7«)5^— ^/JU+roSTARm^fffil 

,^T'«>S. START (+) ^^ffijv— r>X-«?J!lW-^,{Ci5i.i 
T1^5^5';i'R*^' + «({-):5r|6]{CjfeaE$nSiS^roU5^ir 30 
;|/R(D:^l(lMJ&{iE) CfeSdtSrS^U. START (-) «^ 

-SCt^^-r. END(+)«W'f^^';i/RA<(+):^l«i]{C 

nfc:^^CDi^7f4B (- fflll) (C^lft y > 7. <75iS? 

7 .-^i*^* -5 d i: S: I, . END (-) « k 5^ R rtM-) 
(C^aESnfc«^©l^7&E (+(»]) C^ft->-'5r>7,ro 
ll7**<»^Ct$:5^-r. 

[0 0 4 0] tiio. f^fi)c$nfc7^-:/;utSEi 1 roiHiiiP 

^1 2lCi3tt'5>t^:'J 1 7tClSiS^5?tl-5. CCLSTWX -lO 
S75«^7-rntf, *t«*{4^i!l->-^r>X(**«.^ 

s $ n -2. $ 5^ v i;'^^ ic^a ^? n ^) # 5^ >^ 

mt|5*T-CD->-^r>X(C*iS-r^)<04'd^e, <Jf(Omfi[ 

W7jt^7t->-'^ >x75?agtc^d: ^t^^o .*i*T-) ass ft 
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-5, 

[0 04 1] <iseW7;i':^'JXA>*fg?g-c«iifl:e«) 

lt^;5»<Df^S-C^-5iaeWT;W:J 'J XL. (Genet icAlg 
orithm. fitT. GAtU^') !£ffi^T5^-y T'MljcWJDt 

sftB>q-r •& J: 5 (CIS ro^f^Sr jtC^ (Clfeit* C t*«-C^ 
[0 04 2] jtfe«IT;i/=f'JXAtt«!Jffl/St±fiE.«-Cfe 
ft © ^ t^^^fc'tt $:itew ^t'^ C*a;5^j2.tJ 

T-roiiftMitSLic»ft-^iSS^^i|-r^. iteWTJUr/ 
UXAtCtt, ;'^#<5i-ttT, (cross over) (C^EIS* 
E<^^-a:SJSft¥^fttLT©G A (Genetic Algorith 
m) t.. P^f&%Si (mutat ion) (C^S^E < Si^(i^3Sfb# 
ffiibXODE S (Evolutional Strategy) <t, -tUTC 
tie)«ESiJi:«S'l(@(c:. ^Di^^Aroy— x-^jaji^iii 
^<!:<£jtt*<h-ri)GP (Genetic Programming) **** 

T;nJ'JXAcD*K«i:n=biBii;-e2e)^. 

[0 0 4 3] GA-C«, ItSclg (Nfi) » rfife^^j t 

ii¥«nsx-i^x>hT-maeB3gA<tft3n^.fca<). mm 
liScB (Nil) roise^Ti^maottciStonTHJx. 

[0 0 4 4] 2is:3^]6Sefi|Ttt. G A{cJ:^>/»^fe■C*€l^C•!^- 
y•;/7'— Sei^SSX (Sub-tourExchange Crossover: SXX) 
^ffl V^T^ -y T'ggliEtDSJtv/— ir >7;rot5feSS:ffil ^ -tl- 
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GG (Mintmuiii Generation Gap) ^rx^U (H. Satoh, NL Yam 
amura & S. Kobayashi. Minimuin Generation Gap Modelf 
or OAs Considering Both Exploration and Exploitati 
on. Proceedings of IIZUKA '96, pp. 494-497) . ±X 

ist (D. E. Goldderg. Genetic Algorithm in Search. Op lo 
timization andHachine Learning. Add i son-Wesley Pub 
lishing Company Inc.. 1989) ^e'rJlUE^^^)^. 
{0 0 4 5] ^'>atffS#rBl7JSffl-*^t>TfcfilJ75^f,gi^6<J 
lC«<DSiS«€:»fcti«'&CttMGG^:7';US:ffil.J. ?t 

^(OizuG G&s±<oi[wmm:f}mA^^x h^^^u^ eh 

sttx;HCJ;5IIJg0yS:^lf-5. 20 
[0 0 4 6] |18tJj;tf0 9<39T;P=ruXA?£^]ffi-r-5 

T3tfCift?«-r-5. HI O~01 2lC*-rP 1. P2. 

|g^{S. n®Rlf<73^5teE{c5bJ-jt;-r^nl@wzL--y hwiS 

T*-5<0-eiiae^A«2 eo-n-y l-Tfllfi!c$nTV».5<i: 

ZST»2 65^-vyM^-C;i<. S 1 0 ~1I 1 2 

^0 8^yym^^l'Z><DmBi=T-iiLX&^^U—$'iZ 

[0 0 4 7] HI 0(i. )Sfee*|:t^U-^'ro 1 
■ti-y'.y7-3£Sl55X (Sub-tourExchange Crossover) 
(Crossover) ■t^\y-:^^mmLrzh(DX'3b^, 

ffiic^c3l^/^-^*roae^^p i *5j:ofp 2 {c*^ 

itg^Pl*3j;0f P2W-P-6. ^•yT'Si^romffi 
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^-C^So fflg^P l©5^-y7'f!g«F<!:jtei=^P2<7?^ 

[0 0 4 8] iltie.|Hl— gK^i- (Sub-tour) *Jte^ P 1 
titfe^P 2 t-CSSm (Exchange) ^if^. tJSO. C 

ii3<fct/c2iti^ae^*jfrfc{c^fi!c$n-&. *:iijs 
«sn?a$e.fc. &m=Fciisj:zfc2\z^\,^x^m^ti 

fcgP^^f»ffiSrlilJ?i£te (inversion) {CLfcjSe?^C3 

[0 04 9] SI Hi. JteWsil-'^l^— 1 

(Mutation) ^t^U-^S' ^Wim-r^t><DXib 

©!|#tt**rbTt>-5^**i;$-B-«)«l."g:T»-5. mi 1 

WHJ^ : Cyclic Shift) fc^^T^S^^^S (Mutation) :t 
'^^-^*ittigLfct)WT*-5. 5§ffS^S (Mutation) 

-?=f»jte^ Pli3a:0C P2 tC^tL-. 3l«iaES:j-'< 

[0 0 5 0] ;:©5§«8g5S:t'>^U-^'tt. *T. 
P lfeJ;Z>'P 2®^-&^3tfiCg<^«^7^:tt*#SSL. lH 

*^T. 01 lT-«, iae^P l<J5^2i--/ 

5ZL-.V h$t:*«^y:/M^B, C. DlScXf-ECDfk'^X 
iSe^^P 2rom4aL->y h75'k6^7a.--y h*T? 
TJi^^-yyaSJ^B. C. D^it/Ero»-&-ir*0. P5#d5|^ 

[0 0 5 1] ^(D^oU^^mttmmri'Y' liS^lf-F 2 
{ca*5nfca.^-y hll<&->7 hSi-r^). 01 IT-ttiS 
e^P I7j«|g2iz:.y hd^e.5&*0. JttC^P2*^^4 

*^<73-e2 ->7 hl&t-r-S. ^LT. Cl(D->7 hSctCffi 

J:!/C 2 2:afefi£-r'5. O^Ofife^CUi. itfe^P 1 
a)BCDEi:i.i^*^SI5ij-*5, 1 ->7 h UTC D E B <i: 
/JO. fc5 1 v7 hLTDEBCi:/j:*Cl<i:S:,«i*-r 

[0 0 5 2] ;^:tC01 2S:{£-:?T. tifk'!^^<Dm^7.^ 

^' : Direction Flip >*l6l{D5fe) Sittl^ 

J; -2. S^-iSS IS] ± $ It ^ H jfi f5i^«a-tJ-'f X*Mn $ 
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[0 0 5 3] 2 (a) «. ^^^-yT'S^tCiitt-SX 
4^r>;&|Slfc**-r«>5§^8^S (Mutation) 

1 ^^^T^. 

(0054] 012 (b) fcifc, 012 (a) |5l^. 

« {c *5 n T X + > :;f7 r6] *i l; T fc « o T ir » n 
If. 'e-co5^<;/:/M^cDX+-\->:)bFroi«®e^^ia:^*t:(c 

*Erox^i'>:;&ia]S:«ffiM{cK*ES-B--5. ^f^sss^i-'^ 

0. H12 (b) {C7K-r?i§»$^S^'^W-;$'{i. «Sc1@ 

g:S:t'>^U-3'«. jfie^P l*3J:tfP 2lCfelt-5^T 

05^-yyM^rox=l^^>A'(*j«:^T. R-f^-y ^M^sEA^ 
iSfe^ P 1 lc43ViTt)jEfe^ P 2 {C43tiTt>|B|;5|6]-C* 

oa.ox+A'>:«frfiitcfiS*^;4i,»?>y >^MiK^fii-r. ^ 

1 xlic 2*^i,WJ-e(7)Pi;^^±^-r-5. S I 2 
(b) -C«. iSfe^C lS:y^jafe^C 2cDnBi;^<i:fc5"y 

[0 0 5 5] Ui±. &:t^U— ^(75|*I$<&BSigLfc<OT 

ittWrS. «3*e){C, ^i*tS::tUfcNii («ai>ttf. N=2 

(±. nia (fisixti. n = 2 6) (r>^J-v-:f^i^^ IWf 
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}^ltiiiteC»:?<)??ife (W^tf«Si£€lflE5fe«5g& (Ne 
arest NeighborMethod. J^AT. NNfti:li?-5<, NNffiro 

»*«Jfflffi!tL.T Lin&KernighanW«?fe (KT, LK 

ffitP^^N-. LKfeOlfSBfiSai) fCioT^fiK (KSi) 

^t^o dOPt.^Ttitf^ t t = 1 Tfe-SOtr. l1&f<;B 

tl^«t)T*5<. «a|^tf. ^ 1 Jte^ «25. 325#, ^2jt 

e^«25. 396g>, ^ 2 5 «23. 826tJ>. ^2 

6jEe^H24. 422S>/SfT-*>^. 
CO 0 5 6] -|lF<OtB:«52«C*5V»Ttt. lOi&fc:. N 
■ (=2 6) <lrojtf5^<7)«EB«4'*^e.. ^-ift^^LfeSS 
(Pc = 0. 5) icSe^SSXiHlSc : NXP cig 
20 (2 6 X 0. 5 = 1 30) <^>32X^ff5. 1IhI032Scd 

^mti^i-sm (2<@) (7Djte^^«. ®jtic7i^*^«.B?s 

tb (|s|i;jtei^l^±Sr3^X$-li-:fS:Vi) T-S. COJ;'5?k 
(Roulette Wheel Selection) «rjiSffl-r2>C tA^T^ 

:;^7j^e.)iE{cNxp c X 2iH<Djfie^^^iilut. estcNx 
CO 0 5 7] cne.cojte^?*«-?-niE-'nic«LT52x 

^^U—S'it&V (X7=-'y:/16) . NXPCX2IH® 
SfUlijaeT (2 6 X 0. 5 X 2 = 2 SB) Sr^^Sii- 
^. ;iO:i-^U-:5'ICcfcO»r±iae^«)«aA (=NX 
PcX2) 7&«T^-5 (X5^y:/18) , 
C0 0 5 8]:;*:(c, ciro»i*jge^^<»4'*^6. T'«6S^ 
L-fc rg^ yysa^lilJT:^^ h<DS;gfrS^Sj ^ (Pml = 
■•0 0. 2) ICfie^) AX PmllHl (26X0. 2 = 5. 2 
m : SSclc;S:SJ:plC«)0±tf'5CDT-6lHl<»:;a:-5) <D 

was (ig cm&'fAmsLm^rmimmi: uxatftis 

C<»:*>*-5) (X7"<y7'2 0 :jitRJ2) . ig«tlfc 

iff 6 m<nm&^izii L y zf^^mw-'y y h co?^,?-S 
€rjaL (Xx-y:/2 2) . 3ilr;tlwAX 
PmliHWiBe^ (611) S;iB£T-5. CK^:!"'^!^— 
50 (C«k03^±jae^W^fflB (=AXPml = NxPc X 
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2XPml) *<-C€r«) (Xx-yy2 4) . 
[00 5 9] c::$-r'tCA + B=Nx {1+2Pc (1 
+ Pml) } IKDJteiF. :PtOXT-->:^l 8T±fig$ 

n/ijPi^ae^mfflA (2 6<h) t;^x5/^2 e-cateK 
snfcM^jte^^iiB (611) *«4fiKsnTti-s 

SSj * (Pm2=0. 2) 1C?ie5Pm2xNx {1 + 2 
Pc (1+Pml) } \Bl (32X0. 2 = 6. 4|5]> 'h 

©«*i^t-5 IIH (a 1 2 (a) fc^-rSS^S^S^ffll-i 

?.^&) *;t«i*f2fi (1112 (b) iZTf^r^rmm 

■f2 8 -.MRS) . iifoT, 012 (b) \ZfF:-r^m^ 

S^fflt^s;^?.. c:osil,^ss:t'^u-:J'7)n^*2fi« 

nT«>*8t);^ct5) ifS. coJ;plc, lai 2 (b) T- 

SiSS-r (;^X'y7'3 0) CiT-. fffctd (A + B) X2 
XPm2 m<r>mG^ (1 2H) $:3fe^-r-5 (fcb. HI 
2 (a) ©^^«^S^^'^^-:^'«:ffl^»•5?5:^>. mftiZ 
(A + B) xPm2 (K^jgg^ (611) ^±l^r^) « 

ffleT^Scfi. (A+B) X2XPm2 = NX (1 + 2 
Pc (1+Pml) } xZPmimtU^, ) 75«*tSStl 
■5 (X7^-;/7'3 2) , 30 

[0 0 6 0] ccsT-ro>ag(::j;-DT. itef-^aroiae 
^«aGi (Nii=2 6iii) , sriiae^maA (2 6 
n) . wr^ige^^maB (en) . t3d:t;crt*jae^m 

ac (12(S) 7)f?¥ftr^. -D^O, NX {1+ 2P 
c ( 1 + Pml ) } X (1 + 2 Pm2 ) fi©iag^ 

(.7 om) tJ^^tE-r^CtiZU^ (7.x-y7'3 4) . EI 

+ (■r^£*2^0 8$/i(iia9lc:g^f 7o-5^r-l-4'CC) 
llel©;!/-:?^©*) Trofr±®e?^©ia}iA«t>i:<i::teO 
**T-r-5i, ^(D)['--:f^<Dm.mzis^^X, •A^R<r>TS. 
e-^na (f /=£t>^^*cD;p-:;'cf©M?;3co®e^«a) 

A, jaew^'^u-5'trj;oi§5tLAc»f^iai5^ma 
A, sf^isei^maB. &y^i(r±ite^^«ac (S9ic 
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[0 0 6 1 ] -euT, ?^oco (7 0-s) ®«)ite^ 

e?-St'a«nSlr^J;5^3!«?^^£*ffl(riT (N- 

s) eosEe^^so^. cnet):;^roifi:f^ (oso, t 
+ ita:f^@) tc^-rfc^t-r-s. 

(DlA&'f-ttji?>^vlzm&i^^mik (Survival) 

(7.7^-vy4 4) . c<D^^mt, m%'^—try7.<jim 

eTiVn rroil^teiibT. ;U-U>yhS«^S (Roulet 
te Wheel Selection) SrSSffl-T-S C tTi^T^-g). fiRJA. 

;^ro^iL.T3-:3{D^«x, y. z 7!»is>o. -e-n^^n 

cD:^S(lR>fil»#P-1*i 1 0 #. 2 08'. 2 0%J»-C*SJice.. 
«?rojgj£:«S:fl#ra©2*»tl9::£t-SC:i:^#i?.S. CIO 
<i:^. c:w3oro«?co4'*-'6 1 ocoig^jl/— I/-;/ hStR 
r-s^j:?.. iBx. Y. z ;ei<istfn«>iii^«. ^n^n 

0. 5, 0. 25. 0. 25 tti^. 

[0 0 5 2] z.(D^o\z\^xm^^ntimt:Lti2 &m<r> 
®e^di^*:tttf^rojafc^rom^Gi+i+ 1 tnts. 

T. Xt^vT'I 4ICM0itfgW:^^k-^lCckS|sI^<D 
Tl^^Sif^n-ScfcotC. «a]^tfU5^/7^KD32miCl 0|i» 

*DoT<r^-5(o-t?»n«. 4oittf^@ojae^ («?) Mm 

iZl iS^A^Ti^O, ^nmmf^iiZA ltH:f^a*T-(0tt»7&{ 
[0 0 6 3] $e.<c, 09fC7Sfck7Jc. <i;i5x4*W(c 

(4ill^c:n*LK;i-'^U-:J'tB?^Cl tiers) -T* 
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^AfflD (D{C^^nSilT±ite^{iNX2 P c (1 + 
Pml) } X (l + 2Pm2) M) f>^±m^n^ iT.'r 
vZfAO) . f^ifccDiatJ-Ctt. 2NX2PC 

(1+Pml) } X (l + 2Pm2) e©aei=^*ii¥ft 

32X^Pc. ^«>ia:^Lfcf§f,S^SmPml. Pm2*iJ; 
CXjEeWT;H/'JXA^«. pl^;U17 (01) tClBIt 

[0 0 6 4] «±©*||Jfifi»ITtt, iSge<J7;U:f>JXA 
[0 0 6 5] 2(s:5!§«tt, (yu/l^-ht?) 

-9— 11) Sfc{i«Si:^?i:7;u (S;$:«^tife^>X) »U 
-5) {C&9^-y7'Bgi^»CjiSffl-r-5«&. *3J:CJt. X + -^> 

[0 0 6 6] *JISSWtrJ:n«. ^^^^U-9\ZX^ 30 
flJ^Sft V— -St > X S: |bIP# IC«jS{b-r -5 CI 1 7>< olfig t /d: 

iES:*wfLTfc, %\wnmz^%^timxm^mnx'^ 

•5. 

[0 0 6 7 ] ;^j:*D, •:7X/\X7"->' 1 4 43^:1/1/5" i^jU 

nTii^WPai r>xAX7^-->' 1 4 =bU'5^d7 

l>^ro;i{ji*-C*-2>) ronft'^tC*BL. loW^'-^/T'M 
SSB# * S T«9#Pnl S: mfi^ili -> - y > X mgBfFpl i: rn 50 
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Bftt2*&Siftv-^r>XRffSB#^1?&SB1g-r-S 

#^y^fi«{c*5tt«x^-t>:iErifii. *5J; 

€:#oT9lST^ntf, -^WS3t->-'>->X{C*tTS 
i^mSB#FBl S: ICT -5 -Jr > X $ -2. . 

[0 0 6 8] *3IJS«W32X:t'^U'-i'tUT. 
SXX<Df^*5 0fCOX : OrderCrossover (L. Davis. 'Ap 
plying Adaptive Algorithms to Epistatic Domains'. P 
roceedings of International Joint Conference on Ar 
tificial Intelligence (I JCAI). 1985) , PMX : Part 
i ally Mapped Crossover (D. E. Goldberg &R. Linge. 'A! 
leles. Loci, and the Traveling Salesman Problem*. P 
roceedings of International Conference on Genetic 
Algorithms (ICGA). 1985) -^E AX : Edge Assembly Cr 
ossover (:4cBa. 'htt : rj^SfitettiSS^Og* 
m.<r> V V— K5f 7S-#!tLfcT S P©»f UV^SSX : tt» 
^tLX'St^L (Edge Assembly Crossover) coffi^tif 
fiffij . vX7^A/'WIS^|Biix>;l?>"5rA'96. tm^mU 
m^^. 1996) UE. TS Pro)lftS{Cfflt>e,nTVi^32 

[0 0 6 9] jitar^Ti^.. jse6«i7;i'rf'jXA«. - 

roicDag:^i/jB#rpi) ^letg bfc 2 :k7c<nr-f)\^^^tf> 
mmx-^ixii, (mmeiAt.m^>'-'^>7.f)mmizfi^ 
t^^oi^^x') mmfj.S)^m!fi:-^&-t^f:iifxS:0 

X (n-1) HI (-i$<7)il3t->-'5r>X(Drt9^«)':7xA 
X5^— >*0{a®A5m^$nTli-&«^T$)oTfe. ifi^ 
nx (n+1) HI) roit^iSrff^CiT. :^TCD5^-yy 

tt-sltSCNfraii (.v^J-i? )V7.7—i^<r>i»Wi%nn\zm& 
-r^S'iJSOfe?)) X=^^r>S3t®roSS5S)tilBro«^ 

\z ^Itmut FBirt ic ^ 4^ »f b T t> . IH?B#ra JcS€f 
o fcififiUiii? S: ai T' # -5 .^««>cir V ». 
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[0 0 7 0] «:i^nm<Dmiiit^ij£.^c)mitt<Dmm> 7.mmimmiztr>xmmmx'$>^ mmi^u^M^'c 

[0 0 7 1] m<Dmmmx'$>?>t\'^o^mt. ^iic.^m m\zmmMmizm^^z.tAm^L^\ %%-y-Ty7. 

Tt&ft3^#S:fft>13-/t^^(DiR*« («roS31ft?) [0 0 7 4] CCT-H. ^ae)«CO«:fc:^*iSc«±ISS:q 

•y-'f XNS:N = 100. 3S^¥P c $:P c =0. 5, 2mm<7) ft. -eUT q=200(S(Dfi?75^e);i/— U'-;/ 

?5-««lES^Pinl*5J:C/Pin2S:PDil=0. 3. Pm2=0.3{Ci2 N= 2 6®<D»S:jMaf. dtl^rG Atrt3ft2)?;JWae^ 

iRjR/!l?i:*;5:Ufc»*«Sk«]fcaiaLfc<7?tt380ffi:«i*T j|3t->— 5r>;!;^BFfMli#FpT (?;]W,'^^S T~S***.EN) 

ftO. -€-C*-TrtC|!EtCiPJl.5B#fBl^ft^L75:. dWGA tt. 16.974^T*0. 1 3 <k(eH;^)t->-y >XT-$. 

c:W**-r«:KliraStC€eA7S:V». -e-COfc*. ±8B0 8 T*Je>fc»tt, WEMGG^5^;KZ)GA'ri . Si^rpl*^ 

tc^ii»*j}j*-s.j:oici*bTfe-5. 30 10 0 7 5] <it^^^:mmmHzm-^< mm>m 14 

[0 0 7 2] <*fgB^fcj:sjifl:Mi^»tec«^<»te -01 utitm^miz^^f^m^sytm.^tm^'^-'tr 

xiznt^mm^mmN]^$5.i^Lrc2'A7c0:i7—zr)i'i,z sro^ftTT— ii<75si7t->-'ir>xromii^ftWSfe-c 

X. 32^^. 3§«S^S?5^^^TT'11IIS^^^OMbfc ffij inf ifcT-S. 

«a-tJ-'fX=5^'y^S. 5XS*=0.5. NS? [0 0 7 6] ^dT. «l»MiJlC«^<»??£S:Smtrl5i?q 

$:tbT2«J'>J&lrt!CLK?ifCfll-2)j»«:fej3Sb. SU-'Wrt ^W^Si^IiJ^rfflt^T. Sg7^6->-^r>X<£:9i«bTl.i^. 

{c«jii5?s:^]5!t-r.5)(cM-pfc. cro«^. siBg{ic« ( 1 ) Srffi5feb. (1) ^mtz-rmm 

[0 0 7 31 NNfi+LKffi (O^O. NNyjTitTt^ "C (2) ?&SI«iT*. 

**j!iM)B<!:-r-5LKf£) (DM^t. x+r >ssjt->-^r > 50 [0 0 7 7] (1) ^^yzfit^iSLSizmmmiz&mi. 
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[0 0 7 81 (2) myt^ti^t}f3.^^u^i; )i<D»mitm 

[0 0 7 9] CClTfflViTt^^iSg^MiJfi. ^^*^ro||«»J 
wx:&|6]<D:^i!ijaSi3J:tXJ!njSS[7>«Y:3?|6i©s^!8(i3g*i5 

t). ^z.^z.\zs,n(Dmt)m^n^z.t^w^\^x^^ 
[0 0 8 0] mm.m\z^^mmxn<^nti.m\t.^ i 

ST~Mi^,^tEN) «. 17.629 g^Tfer^fc. ^14"^ 

5^-;/7'^i^E~J:<i^m2fT. ^M^W- Z 

m 5 fr) S T i: * E N 75^'*-^ ©{iET 

0 st»iS!S*«i i;t u s 3 1 Paiai,«*<*-5. c co 

S^-r-£)C<i:TlElienIfigTS)0. ^-roilS^. 13 1 5 tc* 
-rJ:'5^j:» (^»cD«7t->-'5r>Xi^3fgBtPBlttl7. 254 

Sr^t^-Si:. SS7t->-'5r>7,roiaflfllCfT-5->— '^>X 
(fctX.lf'^^x/'NT^'r h-CDv— '5r>x) i&^|g-r « 

[0 0 8 n mB&mt$^mS<Dn.—>fi)^q>S:M 

iz^A.^ti^mmzMLxii, «»iijtj:-5/i?ffi*fflt» 
-sctT. me. HI 7<Dj-^7^c)ss:t#s. HI eta 

^i!^,^STi:^«*,^ENd<^=mc75(>i:gT-;^Ctiliff, ^ 1 
7 «e8$&,>ir S T <iiM«$,^,E N A5jt^^W(a:M-Cfc-i)i©^. 
izm'btlftmx$>i>. 016. gll 7 ©^ftccDSiJfev- 
^r>X-^mMPfFBl«. 19. 567fJ'\ 19. ZeSS-'Tfe 
•5, C<DJ;^IC. i^iiaiJ(Cj;5«?r£JCioT(±. 016 50 
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t^T^^. flnfSMGG^x;KOGA-e*J&&«ji»Ttt 

±i*-(Dm^'>-'try7.mmmmmf)n6. 97413?^^ 02. 59 

[0 0 8 2] <f^mi^mm : fkSk&mS9cmmm (Near 

est Neighbor Method : NNte) >*%Hj;5J^^i LTt^ 

mB^m. -rfjit)-^mmmmmt:^f$.-r^mmx'$>^<D 
x\ mmmxm'^^i!t>^:ziiAmm^^ti^m-^izit. 
m'Abfj.&MmmtLxm^^iitixir'^^. — «tcta 

mmmmz\,immji^iix&i>. 

[0 0 8 3] CCTtt. :S 
B.&mS^^mm (Nearest NeighborMethod : NNffi) 

s t-r * t i/i -5 »f^*«S 0 

m'^ni^xiix, 

[0 0 8 4] fefc-u, aisuro 1 jiS&ii5t->— Jr 

tiiT<*. Z.<Dt^, t*^e,«)^m*fli3t-rs*^*-3t 

«2O0lS€ffCOViT*Sfe«-tT?S:-5. ?Jc*3, Hfi^)*© 

*«1Si8:?¥aET^) mf}tz-z>\.^Xii. ^<n±X<Dm'^^^ 

mr^tmm<Dm^±mt^m{zfj.K>f)^tifj:^K cn^iei 
[0 0 8 5] c:roffico7;u=<''JXASrig?jitc3lff-r-5fc 
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[0 0 8 6] NNffi»Cct^iSlC:fetiTti. ^^'M^tS,^© 
MiK»c;ri.:>TL.*ei«|SlAi=?Sl$n^. ^<7>tz!ii. NN 

otiTfig^'Ufc®frfc«. rs5i^n#«g^j Ti665ii. a 

it^taSe rg|Sl#SP^J T-1455il©»«:4j«lxfc. dtl 

^. •&lt31201Hro^cOtt'tC»i, S-5^-yy®^{C*3tt-5X 

[0 0 8 7] cine.3i20ii(o^S:^^f -ss-crofh^Bt 

fflji6*7»<IOW,*CST) Ufc«^roSS)B«@l 8roJ:-5 

~^*5,?I;EN) 17. 58I^'T-*^;5:. ^(Sl^^g^- 
^Mji6*,*<fik*l,'^iEN) Lfcli^Ofka«tt0 1 9 <Z) J; 

T~SiK.^CEN) «. 17. 4788>T*o7S:. 30 
[0 0 8 8] < Lin&Kernighan (LKte) >L 

Kffili> 1iiiW^<DTSV (Traveling Salesman Proble 

(n> 1) w«Bmic*+-r«)ffi.«ros6mE?«]*<-%^x.e.nfe 

mmLxh±w-(r>fm&^i)mi:>^fi^^iiotitini.\zn-t 
ti%im\ztit ^Ts p ^&jg-r. 

[0 0 8 9] TSP«*J}5. ^PL\t2-^k7tW-m±.ti.E\Z 
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tSTljtJJF»1lllHj^ (tl5rUiii?'J) S:*i*SC<!:75i^ TSPOT^ 
T'^nti. TS P<75)5?&»±-^©*i*"Jffl^teT*-5. 

-1&m%m<DX7--yn-\Zii<i-^X, ±x<r>=f-v-^ 
Mi® *S3t-r -5 * ic « 3f s^ra 2:«gft:-r « J: 3 

[0 0 9 0] NNte*?. ±<*irot^!i*»^««:^fiK-r«> 

r^«?£j T**rotc?*UT. k-optffi^LKffitt, M 

STtt. 5ioaj$nfcgp»iiij^?ii<75i^!S(7?^gs (^»f$ 

5C?l^*5g,(,5. c:wj;p;^c llHlWcJfeSS: 2-opt tBf^, 2 
-opt «rff;^it>fcS. ^OtliU3tSI5»iS»CO-«$:^S 
taS"|(75ii<i:*a&-l±T 2-opt SrWO^ff i. ^f^iL 
T3oro«S:^Mb;tci(c;ScS. ::ni£ 3-opt .hi* 
cneS'iigl»;LTk-optili?-5C. k-opt«. k©M*« 

-T'JC)m^-e* 0 , ^m\Wi.i:.fs.^'m'^m\zii-:>xmMti 
^ji^tb-otz., u*^L. LKJife-eii. efeSA^iitrlSOk-op 

I <Z) k Sr (2*^6.J6*T) l-:^t?M»TbTi$< CttC 

ts.^(r)X. k-op t j£tc *5it -1) Pa^M,«:*>'iS;flB ^ nfc. 

[00 9 1] ^-^mmxyt. NNf£-C»fcifiiH»S:jt 

>;5[6l«:^;tn£l'^T, J;ORfrgB#W;4JS</j:-2>J:^iCc^ 
•;/:/IK*«g^r-5C<i:(c;a:«>. ;S:t5. LKfilTtt. It? 
©«3«Bfi?{C**Llt5<Z)5S:S/5?7»'*sK$n'5. 100)«JW 
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ecru, NNte-C^fc3120ffii®/|?* 
[0 0 9 2] *^B^lr*f^ibTt.^5ft»ffiS7t 

[0 0 9 3] NNte®a«|6]#gg^fCJ:-51665(l©«P:i:T 

mmm. im> iBji;<NNffi©^rS)#^^-{cj;^i455fl 

Tfeo^. NNffi®)5? (mi&J^S^-) S:LKJ£<7)?;3S8^ 

[0 0 9 4] H 2 2 ~0 2 4 «. ^m<omt^. -eoisf£ 
-5 fe«e) triers t u fci^ra t tcisit -5 s 

[0 0 9 5] 02 3t±. g(riffiroj;^{C7>:S^A{Cfg^$ 

i:UTGA«:3AffUfciK*T*-5<. 02 4«. NNte + 
L K j£ IC J: 0 e ;iC ^ /em^ ^fl5 0 . ^ tl ^ 1i)3 W 

«a<hLTGA$:Stff b/ilSSTcfeS. ^t><b<r>^'^ 40 

Pal. NNJ£(CJ;^SS»JZ*lt^S3te->-^r>X^mS 
BfP«l. *3j;tJCLKft(Cj;2>«fi»IC*Jtt5S)e->-'r> 

x^rr^BtPB^^iebT*5<. nc*3. 112 sic^t-tga-c 

Xi^3TgB#rai6. 974S>-C*r3t. mmz. gI2 4IC^-r 
GAT-^e.ntS^)4?{i. IhSPfPelB. 194t)>75HtTSJt 
•>-' :r>;^i^RFfgl8p[iai6.974«l'-C*-3fe. so 
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[0 0 9 6] 1 2 -f >5=-5x/Mc*5it*S3tv'- 

-Sr^xCOViTSiWr 1 2'f >?'>x/\lcS3t$tl 

(3 0, 3 5 0) tr-s. -e-ne^nn, @4Tia?flLfc 

X 3 Smm (Y:*ri6]) tUfc. 02 5«. 12'f>5=-:7x 

A±(^)jKSj^(3*5it^is^o 1 ~7 8TiB3ti/i7 ee 

'fore* "back* ' any' S5-CI5iWUfc'b©£: 

[sii;-e*^. 112 6«, 02 5T^^snfcfia{cf=-y 

y®^0 1~7 8i£EgL.fcST&-S, 

[0097] 027 «. 015 tzMft>-r^m»miz&< 

»feic<tojR46e.n7t 1 2'r>5^'>xAcog^->-'^> 

X$:«t)by5:fc©T, v—ir >7.©3fMB#PBl«. 5 5. 
1 8 9|3>T-*ofc. 0 2 8(4, 01 8tC?t*Sf SNN 
ffi{CJ;0*J«)enfc 1 2-f >^'5XA<D»3t->— ^r>x 
S'S*3bfct>K>-C. ->-'y>7.WBffS»tPp1«. 5 0. 3 

0 6#T«.ofc. 02 9t4. 02 OtCjt*£:-r«)LKffi 

tc±o*ie)?)nfci 2'r>^':?xA<Diiyev— '!r>x* 

^t^LfcfcOT, ^>X<^rItS^Pb1«, 4 9. 4 2 

9f^>x'^z>rz. 03014, mi 3izMfS--r^m.Bii^7)i' 

zI'JXA\ZJ:^mm (LKj£{cJ;0«3ffl»Sr±^) fcj; 

o*«e)e»nfci a-f >5^':>x/\«)K3t->— ir>x*a*3 

bfcfeOT, v-— '>->XC03rSB#iHf4. 4 8. 6 3 5S> 

[0 0 9 8] 1 2'f>9"yx./\<Dj:o\zmyt^n^m^ 

/N<OtJlt5.^S»)->-^r>XSrS*obfe01 3~0 2 1. 

1 2<>?9x/^ro*5^j•^:^a^Iv'— '^>X*«t)Ufc0 

2 7~0 3 o*-a-rtitfUATroc:i:*«#Sfc:a/B$n 

[0 0 9 9] ^. 01 3~0 2 1 izt5ni>^y:fm^A 
-D^Hlff. ?-y:/M«E~ J S:^2ff. ■••^yZf 

$:^1??|J. ^yt/M^A. F. L. R*5J:?^WS:m2^J 
•••5'->7'm^J , P*3j;U^'VS^5^J<i:»?^<. 
02 7~03 0 (Ct3tt-55^-y-:^®*lE0 1~0 8**1 
fr. 'f-y:fmmi 0-1 9t:m2n. ••-^•yy®^7 
1~7 8S*8ff<i:»fO:. 5^-:/7'M^l 0. 20. 3 

0. 4 0. 5 ORrjCe OSr^l^iJ. ^^^y^MJ^Ol. 1 

1. 21. 31. 41. 51. 6 1&C/C7 1 $:m2??^J•• 
-5^■;/^^g^l 9. 2 9. 3 9. 4 9. 5 9&tJC6 9S: 
mi 0^«J<!:l*^S<. 

[0 10 0] c:cD«€f. iSSIMiJtcS<«?fttcj;S->-'5r 
>X$:S-r0 1 4~0 1 7*5J;?^0 2 7-C{4. mnffCD 
7'm4!ES:-r-CTSl5tbfc«JC*n + 1 fTro5^-;/y|!a 
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v-'5r>7>S:*-r0 1 3, 0 1 8 ~ 2 1 iJill^S 2 8 ~ 
3 0Tli. ^nff»?--yy^®^r'^TS)feLfc^{rm 

-y y«^*S3t n ± 2 fT05^ T'M)** Il3t-r 
[0 10 1] ZZT<DmWt. CPU*5200MHz®'7-5'X 

[0 3] x*v>S7t:&i5:-T?g^-r^lSou5"i'jK7)^ 

[05] 5^-y:^M^ro&ffi«i3j;D:7.:^r>;&r^i]S:*U 
[0 6] 0 5-C«^$n;t5^-y:7'migEA~Z^&'i7X>'NW 

[08] iiftWffSffi (SeWT^PzJ'JXA) Srffllifc 

[0 9] ii^kWftlEri (iteWZyt/rfUXA) Sfflt^it so 

[010] (Crossover) jJ-'^U— ^'^rgftB^f -50 

[011] M*i^^ft|ilS;r-ilSc#cD?^,«^S (Mutation 
(Cyclic Sift) ) :t'^U-:5'*iaWf ^)0T*?>. 

[012] (a) (i. *m«!i'\ro^S:^ifiiac#co?^«s^ 

a (Mutation (Direction Flip) ) rt^U-^^StrnT 
50T»«). (b) « (a) a5f^#¥J£-C36S. 

[013] s-r >?':7XA-eagW7;i'=f'jXA«:ffli/^ 

[014] 8-i y^oiiiJST'mm^nzm^KmiicD^^ 
*^rs 1 m<Dmx'$>^, 

[015] 8 < >-5"C7X/\Tii§l»MlJ«CSC^</»ffi«?i^^ 

[016] 8^ >^t7:si/wm.muz&-:s< mf^<oms^ 
[017] mmnzm-::s<mm<nisski^-rm4m0m 

[018] 8^ >5"':7XA{C43trJT«UgShH?£ (NN 
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[019] S'f >^'J'XA»C*t»TiSJgffhaai (NN 
m) t:m^-^ft r^ffilt^'^J <Oi^«€r^-r0Ta5-5, 
[02 0] S'f >5=-':7XA(:i43ViT«0W«?{CNNffi(D 

[02 1] S'f ^^"C'XAfCiJV^T^DMSjeiCNNte© 
a <h b ;^cG A CD #0#F«1 1 SJt v-^ co^m SB#ra 

[112 5] 1 2^ >^^Ji/\\Z:H\f^^^y':f^m(0^^ 
{1126] 1 2-f >^'>X/Mc43tt^^>>yM«<Z)S-J^ 

[0 2 7] »«IiJtcS<«fttCctO**6n;tl 2^> 

5^ ^^7 X A t C 1 1 ^ S 5t '> ^ > 7. CD 0 T ^ . 
[02 8] Nl^mzJ:K)Msb^tircl 2<>^^XJ\(0 

[02 9] LKrifCci:0 5j^a^>^nfcl 2<>^'>XA<^ 
S7t v—^r > X <D0 -5 o 

1 Ttai 

5 H^cD^S^g^O 

7A. 7B mm 

8 UU— U>X 

R i^^^:7;w 

W •:7XA 

S A (i>3 h) 
9 

1 0 Jl:Ay'—iymM^ 

1 1 pIl&>^^-r>K$«)®SB 
1 2 

1 3 a^Tt^^ 

1 4 -i^XAJ^X-V 

1 5 ^X/NXx-v^IfiSB 

2 1 -y K4^;cDKS0^mi§E 
2 2 XU'y ht^(7)3S7tmiS 
A-Z af^-y:^ (V3 K) Sa« 
ST m9Rt^^>h 
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imi] 



im2] 




scmma 

ORGCnOH 




m3] 



me] 




Bl(30.300) 

X 



X 

ST(50.S0) 






(20) 



1#B§¥ 1 0-30 3 1 2 6 



m4] 











ES X 

E S y (mm) 


5 0 

5 0 




EEx 

EEy (mm) 


3 0 
3 0 0 


(Y:^f^) 




0. 2 g 
0. 3 4 g 


(y:&i&i) 


V %'UA X Y 


2 0 0 mm/s e c . 
2 7 0 mtn/s e c 


u- ^ /I/ ;^ T- - V fiotniSS 


A, 


0, 5 6 g 


X f- - o a jasiija 




6 0 0 mm/ sec 






0. 0 3 6 s e c 




N 


2 6 



g : E^SDSflC (=9. SOm/sec) 



C@5] 













y f&l 


X 


Y 


X 


Y 


A 


100 


100 


back 


N 


ISO 


166 


any 


B 


125 


100 


any 


O 


175 


166 


any 
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150 
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any 
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200 
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any 


D 


175 


100 


back 


0 


75 


199 


fore 


E 


75 


133 


back 
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100 


199 


any 
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100 


133 


any 


S 


125 


199 


any 


G 


125 


133 


any 


T 


150 


199 


any 


H 


150 


133 


any 


U 


176 


190 


any 


I 


175 


133 


any 


V 


200 


199 


fore 


I 


200 


133 


back 


W 


100 


232 


fore 


K 


75 


166 


any 


X 
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232 


any 


L 


100 


166 


any 


Y 


150 


232 


any 


M 


125 


166 


any 


2 


175 


232 


fore 
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RouletU NhMl Solution 



Subtour Cxchang9 Crossover 



Xf^v!/! 6 



IXiiformity Random Selection 



Cyclic Shift Uuotion 



«r£^»e9^a>«eB : a+b 



y r 2 2 



Uniformity Random Selection 
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